Calculated localized surface plasmon resonance extinction
Static spectra of localized surface plasmon resonance (LSPR) bands for Cu nanoparticles were calculated using standard Mie-theory expression for the extinction coefficient of spherical nanoparticles 1 = 9 ∈ 3/2 2
where is the particle volume, is the frequency of light, ∈ is the dielectric constant of the medium, and 1 and 2 are the real and imagninary components of the complex dielectric function, respectively. The optical constants used are those reported by Rakic et al. 2 Extinction of 5-nm diameter spherical Cu nanoparticles was calculated as a function of refractive index from n=1.6-
(Fig. S1a) covering a broad range with varying degrees of contributions from air (n=1), TiO2
(n=2.5), Cu2O (n=2.4), and CuO (n=2.66).
Static spectra of LSPR bands of prolate Cu ellipsoids were calculated as a function of aspect ratio using the standard Gans-theory expression for the extinction coefficient of ellipsoids
where is the number density of particles, is the wavelength of light, and is the depolarization factor for each axis (A, B, and C) of the ellipsoid (Fig. S2a) . For prolate ellipsoids, A and B are the long and short axes and A>B=C; the aspect ratio is the ratio of the long axis (A) to the short axis (B). Extinction was calculated for aspect ratios ranging from 1-3. The ellipcity ( ) and depolarization constants are given by 
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The EDS mapping recorded concurrently with (S)TEM HAADF imaging reveals minimal oxygen co-located with Cu regions. In S5, we contrast with an isolated Cu particle free of the TiO2 support.
The lattice spacing of CuO or tenorite (Fig. S5a) is easily identified for the freestanding particle and the background-subtracted EELS spectrum from this particle (Fig. S5b) has the bright/white/sharp peak feature associated with oxidized copper. 
